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Propulsion  (Air  Force)  Technology  is  Limited  by  Material  Properties 
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•Hybrid  plastics  can  bridge  the  barrier  between  ceramics  and  polymers 


POSS  =  Polyhedral  Oligomeric  Silsesquioxane 
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POSS-Based  Hybrid  Polymers 

POSS-macromers  can  be  employed  in  the  same  manner  as  “common”  organics 
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Solid  Rocket  Motor  Nozzle  Insulation 
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POSS  for  Flame  Retardant  Materials 


Solid  Rocket  Motors  Insulation 


Convergent  Cone 
Convergent  Cone  +  Insulation 


Convergent  Cone  SRM  Insulation  Tests 
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Negative  numbers  represent  the  formation  of  a  structural  char 


In-House  SRM  Insulation  Testin 
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Generation  I  POSS  Lubes 


This  class  is  NOT  suitable  for  High  Temp  Lubes,  but 
may  be  suitable  for  blendables 


Generation  II POSS  Lubes 


T8(octyl)7(ethyl)r  grease  45  216  225  11 

T8(octyl)8-solid  50  218  60  27 

Cy2T2  (OSiMe2Octyl)4  liq  219  evaporated  100(evap) 


Decomposition  of  Lubricants 

Three  Ball  and  Disk  Test  for  Selected  Lubes 
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Decomposition  of  POSS  lubes  to  silicate  core  (sand) 


FY99  Accomplishments: 
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Goal:  Develop  Multi-Functional,  Space- 

Resistant  Materials 
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of  Polymeric  Materials  by  lOx 

Self-Passivating/Self-Rigidizing/Self-Healing  based  on  nanocomposite 
incorporation 
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Initial  work  on  space-resistant  polymers  is  remarkable 


Multi-Functional,  Space-Resistant  Materials 
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Modeling  of  multiple  source  space  damage 
Develop  collaboration  with  VS 


